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complacency? Could greenhouse warming somehow be at the root of such decadeslong climate shifts? Will greenhouse warming itself come in disruptive jumps?
Answers will be frustratingly slow in coming, since the study of these ocean-driven climate shifts is in its infancy. "Ten years ago we didn't have the evidence for these decade-scale changes" in the ocean, says Sydney Levitus, an oceanographer with the National Oceanic and Atmospheric Administration (NOAA) in Washington, D.C. "Now they're showing up everywhere. It's just amazing what's going on."
One obstacle to recognizing them has been the time they span. Since these shifts tend to be smaller than year-to-year fluctuations and to involve several parts of the climate system, recognizing them takes detailed, decades-long records of climate and ocean. Such records are scarce, and the time scale presents another problem as well. Even the 2-to 3-year duration of an El Ninio "is right on the edge of our attention span and the time scale of a [research] grant," explains Arnold Gordon of Columbia University's Lamont-Doherty Geological Observatory, who heads a new NOAA study of ocean-atmosphere interac- The Great Salinity Anomaly appeared in the remote, ice-strewn waters of the far North Atlantic in 1968 and spent at least the next 15 years circling the subpolar ocean. For much of that time it went unrecognized. But now it has emerged from obscurity-so much so that oceanographers are wondering whether it may have interfered with the larger system of ocean circulation that carries heat from the tropics to frigid high laiitudes. If so, the salinity anomaly may be to blame for bouts of cold weather in Eurone and a cooling ofthe entire Northern Hemisphere. But before the effects, much less the origins, of this shift in ocean behavior can be sorted out, the interaction ofocean and atmosphere over the Atlantic and perhaps the Arctic will have to get the kind of attention that has so far been lavished only on the tropical Pacific.
If a phenomenon only becomes a proper object for study when it gets a name, then the Great Salinity Anomaly came of age in 1988, 20 years late. That was when Robert Dickson of the Fisheries Laboratory in Lowestoft, England, and his colleagues came up with a moniker for a patch of low-salinitv surface water whose travels they thought they could make out in oceanographic records. The anomaiv-as much as 1.4% less salty than normal and 10 to 2?C colder-first appeared off the east coast of Greenland north of Iceland. Within a year or two currents had whisked it around the southern tip of Greenland into the Labrador Sea. From there it crossed the Atlantic; by the mid-1970s, it headed north into the Norwegian Sea; and it returned to where it had first been spotted by the early 1980s. Since then this odd body of water has, at least temporarily, been lost from sight.
The salinity anomaly is no more than a blip in the grand scheme of the ocean's globe-girdling circulation, but it may have affected a critical process called deep water formation. The subpolar Norwegian, Greenland, and Labrador Seas constitute one of only twvo regions in the world ocean where extreme cold and a high salt content make surface water dense enough to sink into the deep sea (the other is off Antarctica). The water that flows northward to replace the sinking water carries heat, in part supplied by the Gulf Stream, that warms the climate of Europe.
In principle, the Great Salinitv Anomaly could have reduced the densitv of far-northern surface waters enough to slow the sinking. That would have put the brakes on northward heat flow and cooled the climate. In fact, all three things happened in the 1960s. been domesticated by bakers and brewers over hundreds of years and it was thought that it had either lost the capacity to make the switch, or never had it," says Jef Boeke, a yeast geneticist at Johns Hopkins.
Because the genetics of Saccharomyces have already been intensively studied, the finding could shed some fresh light on gene regulation-and it could ultimately have some clinical implications as well. The notion of a filamentous phase in domesticated strains of Saccharomyces is so surprising that Fink himself says that at first he simply didn't believe the evidence that began to accumulate in his lab. "I thought it was a contaminant-a mold that had fallen in from the ventilation system. If you see it, it doesn't look like our guys," he says. But when graduate student Carlos Gimeno pointed out that the alleged contaminant could mate with the Saccharomyces cultures, Fink finally had to concede that they were one and the same.
How is it possible that a major portion of the life cycle has remained undescribed in an organism that is studied in hundreds of labs? The answer seems to be that in most lab cultures all essential nutrients are provided. And, as the new results from Fink's lab show, the filamentous phase in Saccharomyces is triggered by starvation.
The Whitehead group discovered this while exploring the environmental growth cues Saccharomyces responds to. They were, says Fink, "tring to turn the Petri dish To find out what the limits to growth might be, the group varied the amount of nitrogen in the cells' medium. Eliminating nitrogen completely, Fink notes, puts an end to growth, so they offered the cells reduced amounts of nitrogen. But they weren't quite prepared for what happened to their Saccharomyces cultures. Usually, when yeasts replicate, the daughter cell buds off from the parent and eventually forms an independent cell. But in a reduced nitrogen medium, the daughter cell remains attached to the tip ofthe mother. Then a new cell buds from that daughter's tip, and so forth, until it forms a filamentous chain of connected yeast cells. The Saccharomyces chain is actually able to invade the agar on which it grows, which individual yeast cells cannot do.
It is precisely this ability to penetrate agar that leads Fink to speculate that the filamentous phase is Saccharomyces' way of foraging for food. "The key thing is that these cells are not motile. So how can an immobile thing get to a new source of food?' he
